Alpha-synuclein (αS) misfolding is associated with Parkinson's disease (PD) but little is known about the mechanisms underlying αS toxicity. Increasing evidence suggests that defects in membrane transport play an important role in neuronal dysfunction. Here we demonstrate that the GTPase Rab8a interacts with αS in rodent brain. NMR spectroscopy reveals that the C-terminus of αS binds to the functionally important switch region as well as the C-terminal tail of Rab8a. In line with a direct Rab8a/αS interaction, Rab8a enhanced αS aggregation and reduced αS-induced cellular toxicity. In addition, Rab8 -the Drosophila ortholog of Rab8a -ameliorated αS-oligomer specific locomotor impairment and neuron loss in fruit flies. In support of the pathogenic relevance of the αS-Rab8a interaction, phosphorylation of αS at S129 enhanced binding to Rab8a, increased formation of insoluble αS aggregates and reduced cellular toxicity. Our study provides novel mechanistic insights into the interplay of the GTPase Rab8a and αS cytotoxicity, and underscores the therapeutic potential of targeting this interaction.
. Multiplications of the SNCA gene, which encodes αS (Chartier-Harlin et al., 2004) , as well as point mutations in αS cause autosomal dominant forms of Parkinson's disease (PD) (Hardy et al., 2009 ), a disease that affects several brain areas during its progression (Braak et al., 2003) . In addition, insoluble aggregated αS is the major component of Lewy bodies (Spillantini et al., 1997) . During the last decade a growing body of evidence suggested that the toxic species of αS are pre-fibrillar misfolded forms rather than insoluble neuronal deposits as found in Lewy bodies (Caughey and Lansbury, 2003; Cookson, 2009; Karpinar et al., 2009; Lashuel et al., 2002; Winner et al., 2011) . One prevalent hypothesis attributes the toxicity of αS oligomers to their high membrane affinity, which might cause membrane distortion and membrane leakage (Auluck, 2010; Bodner et al., 2009; Butterfield and Lashuel, 2010; Karpinar et al., 2009 ).
Monomeric αS is intrinsically disordered and comprises 140 amino acids that distribute in three distinct domains: a basic N-terminal region (residues 1-60), a hydrophobic central domain (residues 61-95) and the acidic C-terminus (residues 96-140) (Polymeropoulos et al., 1997) . Intra-and intermolecular contacts can be detected in monomeric, unfolded αS and are implicated in modulating the aggregation propensity (Bertoncini et al., 2005; Dedmon et al., 2005; Outeiro et al., 2008; Wu and Baum, 2010) . The negatively charged C-terminus
